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1. 

HYDRODYNAMIC CLUTCH DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention pertains to a hydrodynamic clutch device 

including a housing which can be brought into working con 
nection with a drive; a hydrodynamic circuit formed by a 
pump wheel and a turbine wheel; a torsional vibration damper 
having a drive side transmission element, a takeoffside trans 
mission element, and at least one energy storage group 
between the transmission elements; and a bridging clutch 
connecting the housing to the drive side transmission element 
of the torsional vibration damper. 

2. Description of the Related Art 
A hydrodynamic clutch device of this type is known from, 

for example, DE 10 2004 029 157 A1. The hydrodynamic 
clutch arrangement has a hydrodynamic circuit, formed by a 
pump wheel, a turbine wheel, and a stator, and is realized as 
a torque converter, which is designed with a bridging clutch, 
the piston of which is able to move a plurality of friction 
elements into and out of engagement with each other. First 
friction elements are mounted nonrotatably on a housing of 
the hydrodynamic clutch device, so that this housing, which is 
connected for rotation in common with a drive, such as the 
crankshaft of an internal combustion engine, acts as a drive 
side friction element carrier. Second friction elements are 
mounted nonrotatably on a drive-side transmission element 
of a torsional vibration damper, which thus acts as a takeoff 
side friction element carrier. The bridging clutch has friction 
Surfaces located between adjacent friction element carriers. 
The drive-side transmission element of the torsional vibration 
damper cooperates with an energy-storage group and a take 
off-side transmission element of the torsional vibration 
damper to form a damping device, which is connected non 
rotatably to a takeoff such as a gearbox input shaft. The 
energy-storage group is Supported in openings in cover 
plates, which are connected nonrotatably to the takeoff-side 
friction element carrier, and is also supported in openings 
provided in the takeoff-side transmission element. 

In the known hydrodynamic clutch device, the openings for 
the energy-storage group in the cover plates and in the take 
off-side transmission element are permeable to the fluid 
medium present in the housing. Because of these openings, 
there is the problem that a not inconsiderable portion of the 
fluid medium moving from a flow inlet to a flow outlet flows 
through the openings, thus bypassing the friction Surfaces of 
the bridging clutch. Especially during phases in which the 
friction elements are heated because of slippage, it is possible 
that this phenomenon can cause a deficiency of cooling fluid 
medium in the area of the friction surfaces, so that the heat 
developed at the friction Surfaces cannot be carried away. As 
a result, the load capacity of these friction elements becomes 
lower than that of better-cooled friction elements. 

This basic problem of the openings for the energy-storage 
group is especially relevant when the known hydrodynamic 
clutch device is designed as a three-line system. In a three-line 
system, a pressure space located axially between the drive 
side cover of the clutch device and a piston of the bridging 
clutch is not only sealed off against the hydrodynamic circuit, 
but also connected to an additional pressure line of a hydrau 
lic system, which means that the hydrodynamic circuit has 
both a flow inlet and a flow outlet. 
A two-line system such as that known from U.S. Pat. No. 

7,073,646 is therefore superior with respect to the dissipation 
of heat from the area of the friction surfaces. In a two-line 
system, the pressure space located between the drive-side 
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2 
cover of the clutch device and the piston of the bridging clutch 
is connected to a controlline of a hydraulic system, which acts 
either as a flow inlet or as a flow outlet for fluid medium in 
correspondence with the operating state of the clutch device 
at the moment in question, i.e., depending on whether the 
bridging clutch is open or closed. Because otherwise there is 
only one other flow inlet or outlet for the hydrodynamic 
circuit, the fluid medium is forced, as it enters the hydrody 
namic circuit or leaves it, to flow across the friction Surfaces 
of the bridging clutch, because the bridging clutch in a two 
line system acts as a separation point between the hydrody 
namic circuit and the pressure space. For this reason, the use 
of a torsional vibration damper in a two-line system Such as 
that according to U.S. Pat. No. 7,073,646 does not present a 
problem, even though this damper has two radially offset 
damping devices, in which openings which allow the flow of 
the fluid medium are provided in the cover plates and hub 
disks to accommodate the drive-side energy-storage group of 
the drive-side damping device and the takeoff-side energy 
storage group of the takeoff-side side damping device. The 
two energy-storage groups are connected to each other by an 
intermediate transmission element. 
To return to the hydrodynamic clutch devices with the 

more problematic three-line system: FIG. 1 of U.S. Pat. No. 
6.244.401 shows a design in which a clutch device operating 
according to this system cooperates with a torsional vibration 
damper with two damping devices, each with openings which 
promote the flow of the medium. Because this design is espe 
cially critical with respect to the overheating of the friction 
elements of the bridging clutch as explained above, FIG. 2 of 
the 401 patent shows a torsional vibration damper in which a 
closed cover plate is assigned to the radially outer damping 
device. A cover plate of this type, however, takes up more 
space in the axial direction than a cover plate with openings 
for the energy-storage group, and this extra space is located 
precisely in the area of the torsional vibration damper where 
it has already been made larger in the axial direction because 
of the presence of an energy-storage group. Presumably for 
this reason, the torsional vibration damper according to the 
401 patent does not have a closed cover plate for the radially 
inner damping device. 

SUMMARY OF THE INVENTION 

The invention is based on the task of designing a hydrody 
namic clutch device with a bridging clutch and with a tor 
sional vibration damper in Such a way that, regardless of the 
design of the line system in the clutch device and regardless of 
the number of damping devices of the torsional vibration 
damper, it is possible to ensure that there will always be a 
sufficient flow of cooling fluid medium around the friction 
Surfaces of the bridging clutch. 

According to the invention, at least one sealing arrange 
ment is assigned to the minimum of one damping device of 
the torsional vibration damper of the hydrodynamic clutch 
device, which can be, for example, either a hydrodynamic 
torque converter or a hydro clutch. This sealing arrangement 
extends at least over the area of at least one energy-storage 
group in order to separate a first flow route for fluid medium 
between at least one first flow passage for a housing of the 
hydrodynamic clutch device and a friction area between fric 
tion elements of a bridging clutch of the hydrodynamic clutch 
device, from a second flow route for fluid medium between at 
least one second flow passage for the housing and the hydro 
dynamic circuit of the hydrodynamic clutch device, for at 
least most of the fluid medium flowing by way of the two flow 
routes. As a result, the fluid medium coming from the flow 
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passage serving as the flow inlet is guided almost in its 
entirety by forced flow to the friction elements of the bridging 
clutch and thus to the friction surfaces, while at least most of 
the fluid medium is effectively prevented from escaping via 
the openings in the transmission elements of the torsional 
vibration damper such as the cover plates or hub disks. It is 
preferable to use, as the flow inlet, the flow passage in which, 
with respect to the flow direction, the friction elements are 
upstream of the hydrodynamic circuit, so that freshly intro 
duced fluid medium first arrives at the friction elements to 
cool the friction surfaces and arrives in the hydrodynamic 
circuit only after flowing through the bridging clutch. The 
fluid medium can then be carried away via the flow passage 
serving as the flow outlet. When the flow is guided in this way, 
the best possible cooling effect can be provided for the fric 
tion elements of the bridging clutch as a result of the continu 
ous arrival of fresh fluid medium. If the flow directions were 
reversed, the fluid medium would arrive first in the hydrody 
namic circuit and would already be hot by the time it reached 
the friction elements of the bridging clutch. Guiding the flow 
in this way would be an effective choice precisely in cases 
where the hydrodynamic clutch device is designed as a 3-line 
system, in which the inflow and outflow needs of the hydro 
dynamic circuit with respect to the fluid medium can be 
served independently of the actuation of the piston of the 
bridging clutch and thus, in contrast to the situation with 
2-line hydrodynamic clutch device, the flow fluid medium is 
not forced over the friction elements. 
When the hydrodynamic clutch device is realized as a 

3-line system, it is advantageous to bring at least two different 
friction elements into working connection with each other, 
the first friction elements being connected for rotation in 
common to the housing of the clutch device, which acts as the 
drive-side friction element carrier, and therefore to a drive 
Such as the crankshaft of an internal combustion engine, 
whereas the second friction elements are connected to a drive 
side transmission element of the torsional vibration damper, 
which acts as a takeoff-side friction element carrier. There is 
always a common friction surface between two different fric 
tion elements; and as the relative movement of the friction 
elements with respect to each other increases, that is, as the 
slippage of the clutch increases, this common friction Surface 
can undergo an increasing amount of heat build-up. When the 
friction elements are designed as plates, the bridging clutch 
then has a stack of plates, and the friction element carriers act 
as plate carriers. 
The sealing arrangement extending over the associated 

energy-storage group as claimed is preferably located on a 
transmission element of the torsional vibration damper which 
is free to move with respect to the takeoff-side friction ele 
ment carrier. In the case of a torsional vibration damper with 
only one damping device and thus only one energy-storage 
group, this transmission element with freedom of movement 
relative to the takeoff-side friction element carrier would be 
formed by the takeoff-side transmission element of the tor 
sional vibration damper. In the case of a torsional vibration 
damper with at least two damping devices and therefore at 
least two energy-storage groups, however, the movable trans 
mission element in question would be formed by an interme 
diate transmission element, which connects the two energy 
storage groups to each other and which can have a plurality of 
cover plates, each of which can be designed with openings to 
hold the assigned energy-storage group. This intermediate 
transmission element preferably acts as an output transmis 
sion element for the drive-side energy-storage group and 
conversely as an input transmission element for the takeoff 
side energy-storage group. 
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Regardless of whether the sealing arrangement is mounted 

on the takeoff-side transmission element of a torsional vibra 
tion damperor on its intermediate transmission element, the 
transmission element has a certain freedom of movement 
with respect to the drive-side transmission element. So that it 
will not be necessary to allow for wear or friction between the 
sealing arrangement and the associated transmission element 
in spite of this freedom of relative movement, it is advanta 
geous for the sealing arrangement merely to approach the 
drive-side transmission element very closely and thus for the 
two components not actually to touch each other. If an area of 
the sealing arrangement located a certain distance away from 
the attachment point of the sealing arrangement to the take 
off-side transmission element or to the intermediate transmis 
sion element is allowed to approach the drive-side transmis 
sion element of the torsional vibration damper so closely that 
only a small gap remains between this area and the drive-side 
transmission element, then a gap seal is created for the fluid 
medium. This seal allows only a negligible quantity of fluid 
medium to pass through and thus ensures that almost all of the 
fluid medium bypasses the gap seal and arrives at the friction 
elements of the bridging clutch. It is irrelevant here whether 
the area facing away from the attachment point of the sealing 
arrangement forms a gap seal extending at least essentially in 
the axial direction or a gap seal extending at least essentially 
in the radial direction. The two differently aligned gap seals 
will essentially be oriented in the radial or axial direction on 
the basis of the space available in the torsional vibration 
damper. Alternatively, however, a contact seal can also be 
used, by means of which a seal even better than that of a gap 
seal can be obtained. 
As previously described, the takeoff-side friction element 

carrier, which preferably acts as a drive-side transmission 
element, is in effective working connection with the sealing 
arrangement. This friction element carrier preferably has flow 
passages for the Supplied fluid medium, so that this medium 
can arrive via the shortest possible route at the friction ele 
ments, especially the friction Surfaces acting between the 
friction elements. It is especially advantageous for the flow 
passages to be provided in the takeoff-side friction element 
carrier in Such a way that flowing fluid medium is aimed 
directly at the friction surfaces between adjacent friction ele 
ments. When the gap seal is designed with an axial orientation 
or when a contact seal is used with an axial effect, the takeoff 
side friction element carrier can be provided both with a set of 
teeth and with a set of notches, so that it can carry the corre 
sponding friction elements along in rotation, provided that the 
gap seal or the contact seal is located on the side of the friction 
element carrier free of teeth or notches. In contrast, when the 
gap seal is designed with a radial orientation or when a con 
tact seal with a radial effect is used, it is preferable to use a 
takeoff-side friction element carrier with notches, because 
this will advantageously have an unprofiled approach surface 
on the side facing the seal. This smooth Surface allows the seal 
to approach the corresponding radial side of the friction ele 
ment carrier close enough to guarantee the required sealing 
action. 

Other objects and features of the present invention will 
become apparent from the following detailed description 
considered in conjunction with the accompanying drawings. 
It is to be understood, however, that the drawings are designed 
solely for purposes of illustration and not as a definition of the 
limits of the invention, for which reference should be made to 
the appended claims. It should be further understood that the 
drawings are not necessarily drawn to scale and that, unless 
otherwise indicated, they are merely intended to conceptually 
illustrate the structures and procedures described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows the upper half of a longitudinal cross section 
through a hydrodynamic clutch arrangement with a bridging 
clutch and a torsional vibration damper with two energy 
storage groups, where a sealing arrangement with an axial 
gap seal against a drive-side transmission element of the 
torsional vibration damper is assigned to the takeoff-side 
energy-storage group; 

FIG. 2 is similar to FIG. 1 except that it shows the routes 
taken by the medium; 

FIG.3 shows a detailed view, in isolation, of a takeoff-side 
friction element carrier of the bridging clutch, the carrier 
being assigned to the drive-side transmission element of the 
torsional vibration damper shown in FIG. 1, except that, in 
contrast to the embodiment in FIG. 1, the carrier has a collar 
between a radial area and a set of teeth which are free of 
interruption in the circumferential direction; 

FIG. 4 is similar to FIG.3 except that it shows a set of teeth 
formed in the circumferential direction by notches; 

FIG. 5 is similar to FIG. 1, except that it shows a radial gap 
seal against the drive-side transmission element of the tor 
sional vibration damper; 

FIG. 6 is similar to FIG. 5, except that it shows a radial 
contact seal against the drive-side transmission element of the 
torsional vibration damper, and 

FIG. 7 is similar to FIG. 6, except that it shows an axial 
contact seal against the drive-side transmission element of the 
torsional vibration damper. 

DETAILED DESCRIPTION OF THE PRESENTLY 
PREFERRED EMBODIMENTS 

FIG. 1 shows a hydrodynamic clutch device 1 in the form 
of a hydrodynamic torque converter, which is able to execute 
rotational movement around an axis of rotation 3. The hydro 
dynamic clutch device 1 has a clutch housing 5, which has a 
housing cover 7 on the side facing a drive 2. Such as the 
crankshaft 4 of an internal combustion engine. The housing 
cover 7 is permanently connected to a pump wheel shell 9. 
This shell merges in the radially inner area with a pump wheel 
hub 11. 
To return to the housing cover 7: In its radially inner area, 

this cover has a bearing journal 13, which is mounted in the 
conventional manner in a recess 6 in the crankshaft 4 for the 
drive-side centering of the clutch housing 5. The housing 
cover 7 also has a mounting element 15, which allows the 
clutch housing 5 to be attached to the drive 2, namely, by way 
of a flexplate 16. This flexplate is attached by fastening ele 
ments 40 to the mounting element 15 and by fastening ele 
ments 42 to the crankshaft 4. 
The previously mentioned pump wheel shell 9 cooperates 

with pump wheel vanes 18 to form a pump wheel 17, which 
works together with a turbine wheel 19 comprising a turbine 
wheel shell 21 and turbine wheel vanes 22 and with a stator 23 
equipped with stator vanes 28. The pump wheel 17, the tur 
bine wheel 19, and the stator 23 form a hydrodynamic circuit 
24, which encloses an internal torus 25 in the conventional 
a. 

The stator vanes 28 of the stator 23 are mounted on a stator 
hub 26, which is mounted on a freewheel 27. The freewheel 
27 is supported axially by an axial bearing 29, permeable to 
fluid medium, against the pump wheel hub 11 and is con 
nected by a set of teeth 32 nonrotatably but with freedom of 
axial movement to a support shaft 30, located radially inside 
the pump wheel hub 11. The support shaft 30, which is 
designed as a hollow shaft, for its own part encloses a gearbox 
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6 
input shaft 36, thus forming an essentially ring-shaped chan 
nel 160. The gearbox input shaft serves as the takeoff 116 of 
the hydrodynamic clutch device 1 and has two axial passages 
37, 39, offset radially from each other, for the fluid medium. 
The gearbox input shaft 36 has a set of teeth 34, on which a 
torsional vibration damper hub 33 of the torsional vibration 
damper 80 is mounted nonrotatably with freedom of axial 
movement, where this torsional vibration damper hub 33 
serves to hold a turbine wheelbase 31 with freedom of rota 
tional movement. The torsional vibration damper hub 33 is 
Supported on one side by an axial bearing 35 against the 
previously mentioned freewheel 27, and on the other side it is 
Supported by a Support bearing 43 against the housing cover 
7. The torsional vibration damper hub 33 also carries a piston 
54 of a bridging clutch 48, the piston being sealed off against 
the torsional vibration damper hub 33 by a radially inner 
piston Seal 134 and against the housing cover 7 by a radially 
outer piston seal 136. 

Fluid medium which has entered through the first axial 
bore 37 of the gearbox input shaft 36 (FIG. 2) exits at the 
drive-side end of the gearbox input shaft 36 and is deflected 
by the housing cover 7 essentially in the radial direction. It 
thus flows through a flow passage 144, which defines a flow 
route 140, and enters the pressure chamber 50, located axially 
between the housing cover 7 and the piston 54 of the bridging 
clutch 48. The side of the piston 54 facing away from the 
pressure chamber 50 faces another pressure chamber 162 (the 
clutch chamber) and can move axially between two different 
limit positions to engage or disengage the bridging clutch 48 
as a function of the pressure relationships in the additional 
pressure chamber 162 and in the pressure chamber 50. 
The side of a radially outer pressure area 44 of the piston 54 

facing the torsional vibration damper 80 acts on a first friction 
element 65 in the form of a radially outer plate, which for its 
own part is supported against a second friction element 66 in 
the form of a radially inner plate. Additional first and second 
friction elements 65, 66 follow along in sequence, where 
preferably the second friction elements 66 have friction lin 
ings 68 on their axial sides, whereas preferably the first fric 
tion elements 65 have friction surfaces 70 for contact with the 
friction linings 68 of the second friction elements 66. The 
friction elements 65, 66 together form in common the friction 
area 69 of the bridging clutch 48. 
The first friction elements 65 are connected nonrotatably 

by a set of teeth 45 to the housing 5, which serves as a 
drive-side friction element carrier 147, whereas the second 
friction elements 66 are connected nonrotatably by a set of 
teeth 46 to a takeoff-side friction element carrier 148. The 
takeoff-side friction element carrier 148 is connected nonro 
tatably by rivets 56 to a radially outer hub disk 82 of the 
torsional vibration damper80 and thus serves jointly with the 
radially outer hub disk 82 as the drive-side transmission ele 
ment 78 of the torsional vibration damper 80. 
The drive-side transmission element 78 has areas extend 

ing essentially in the radial direction, which act as drive 
elements 84 for a first energy-storage group 130, referred to in 
the following as the drive-side energy-storage group 130. The 
drive-side energy-storage group 130 extends essentially in 
the circumferential direction and is supported at the other end 
against drive elements 88 of a drive-side cover plate 90 and of 
a takeoff-side cover plate 92, connected nonrotatably to the 
drive-side plate, where the takeoff-side plate encompasses the 
drive-side energy-storage group 130 around part of its cir 
cumference. The nonrotatable connection between the two 
cover plates 90 and 92, which servejointly as the intermediate 
transmission element 94 of the torsional vibration damper 80, 
is accomplished by a pin-and-socket connection 58, which 
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also connects a sealing plate 102, which serves as the sealing 
arrangement 100, the function of which will be explained 
again further below, on the drive side and the turbine wheel 
base 31 nonrotatably to the cover plates 90, 92. 

The cover plates 90.92 acting as the intermediate trans 
mission element 94 are provided with openings 62 in the form 
of spring windows radially outside the pin-and-socket con 
nection 58. These windows accommodate a second energy 
storage group 132, which is referred to below as the takeoff 
side energy-storage group 132, where the boundaries of the 
openings 62 at the circumferential ends act as drive elements 
86 for the takeoff-side energy-storage group 132, which is 
supported at the other end against drive elements 89 of the hub 
disk 104. The hub disk 104 works together with the torsional 
vibration damper hub 33 to form a takeoff-side transmission 
element 106 of the torsional vibration damper 80. 

To cover the openings 62 for the second energy-storage 
group 132 against the bridging clutch 48, the sealing plate 
102, starting from the pin-and-socket connection 58 serving 
as the attachment point 180 for the sealing plate 102, extends 
radially outward to a radially outer area 108 which overlaps in 
this direction to an essentially radially oriented section 110 of 
the takeoff-side friction element carrier 148. The radially 
outer area 108 of the sealing plate 102 approaches the radial 
section 110 of the takeoff-side friction element carrier 148 in 
the axial direction until it forms a Small gap. As a result, an 
axial gap seal 174 is produced. 

At the end facing the drive 2, the previously mentioned 
axial bore 39 of the gearbox input shaft36 terminates at a plug 
124. This forces the fluid medium being supplied through the 
axial bore 39 to exit through a radial opening 96 in the gear 
box input shaft 36 (FIG. 2), and from there the fluid medium 
flows in the radially outward direction through a first flow 
passage 146, which defines a first flow route 142, into the 
clutch chamber 162. The first flow passage 146 serves as a 
flow inlet 156 and simultaneously ensures that the pressure is 
built up in the clutch chamber 162. 

After passing through the clutch chamber 162, the fluid 
medium arrives at flow passages 150, which are provided in 
an essentially axial section 152 of the takeoff-side friction 
element carrier 148. These passages are essentially aligned 
radially with the associated friction surfaces 70 of the friction 
area 69 of the bridging clutch 48. As a result, the friction areas 
69 are efficiently cooled, especially when the friction linings 
68 of the second friction elements 66 are provided with 
grooves 72. Alternatively or in addition, the friction surfaces 
70 of the first friction elements 65 can also be provided with 
grooves for the flow of fluid medium. 

After it has passed the friction area 69 of the bridging 
clutch 48, the fluid medium arrives at the hydrodynamic 
circuit 24 and thus supplies it. There, the fluid medium is 
deflected radially inward along a second flow route 182 (FIG. 
2) toward the axial bearing 35, which has a second flow 
passage 154. This second flow passage 154 serves as a flow 
outlet 158 for the fluid medium from the hydrodynamic cir 
cuit 24. The fluid medium leaves the clutch housing 5 via the 
channel 160. 
The function of the sealing plate 102 is to prevent fluid 

medium from leaving the clutch chamber 162 and entering 
the hydrodynamic circuit 24, especially via the openingS 62 
for the second energy-storage group 132. In this way, nearly 
the entire inflow of fluid medium via the flow passages 150 of 
the takeoff-side friction element carrier 148 is conducted to 
the friction surfaces 70 of the friction area 69 of the bridging 
clutch 48, where it can take up the heat which has been 
generated there by friction, before the fluid medium is Sup 
plied to the hydrodynamic circuit 24. The cooling action on 
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8 
the bridging clutch 48 is correspondingly high, and thus a 
large amount of torque can be transmitted by the clutch. As a 
result of the approach of the radially outer end 108 of the 
sealing plate 102 until only a gap S remains, there is no 
friction-promoting contact between the sealing plate 102. 
which is connected nonrotatably to the intermediate transmis 
sion element 94, and the takeoff-side friction element carrier 
148, which acts as the drive-side transmission element 78 and 
which thus is able to rotate relative to the intermediate trans 
mission element 94. As a result, wear-induced damage to the 
torsional vibration damper 80 is avoided without any restric 
tion on the quality with which vibrations are isolated. 

Because the radially outer area 108 of the sealing plate 102 
approaches the takeoff-side friction element carrier 148 in the 
axial direction, its shapedoes not cause any interference in the 
area of the teeth 46. 

In contrast to the takeoff-side friction element carrier 148 
shown in FIG. 1 with a set of teeth 46 which extends essen 
tially over the entire distance available in the axial direction, 
the friction element carrier according to FIGS. 3-6 has a 
ring-shaped collar 164 axially adjacent to the at least the 
essentially radially oriented section 110. This collar forms a 
radial approach surface 166 for the sealing plate 102 of the 
sealing arrangement 100, which, as FIG. 5 shows, has an 
axially outer area 168, which extends essentially in the axial 
direction and is brought up radially toward the axially ori 
ented approach surface 166 of the ring-shaped collar 164 to 
within a gap distance S, thus forming a radial gap seal 176. In 
this design as well, fluid medium which has entered the clutch 
chamber 162 is conducted directly to the flow passages 150 in 
the axial section 152 of the takeoff-side friction element 
carrier 148 without any essential portion of the fluid medium 
being able to escape via the openings 62 for the second 
energy-storage group 132 into the hydrodynamic circuit 24. 
A difference between the diagrams of FIGS. 3 and 4 per 

tains to the design of the set of teeth 46 on the takeoff-side 
friction element carrier 148. 
The takeoff-side friction element carrier 148 shown in FIG. 

3 has a set of teeth 46 which is free of interruptions in the 
circumferential direction. The teeth 178 alternate here with 
radial depressions 177. Because of the absence of interrup 
tions in the set of teeth 46 in the circumferential direction, the 
set of teeth 46 is provided with flow passages 150 in the form 
of radial bores. A set of teeth 46 of this type is preferably 
produced by a deep-drawing process. 
The takeoff-side friction element conductor 148 shown in 

FIG. 4 has notches 172 between the teeth 178; the notches 
mean that there are interruptions between the teeth 46. The 
main function of the notches 172 is to engage with radial 
projections (not shown) on the second friction elements 66; a 
secondary function is to serve as flow passages 150 for the 
fluid medium. 
As FIG. 6 shows, the axially outer area 168 of the sealing 

plate 102 of the sealing arrangement 100 can be covered by a 
contact sealing element 170, preferably by an elastomeric 
sealing element, which makes physical contact with the axi 
ally oriented approach surface 166 of the ring-shaped collar 
164. Of course, as FIG. 7 shows, a contact sealing element 
170 can also be used in the design shown in FIG. 1, in that this 
element is attached to the radially outer area 108 of the sealing 
plate 102 and makes physical contact with the radially ori 
ented section 110 of the takeoff-side friction element carrier 
148. 

Thus, while there have shown and described and pointed 
out fundamental novel features of the invention as applied to 
a preferred embodiment thereof, it will be understood that 
various omissions and Substitutions and changes in the form 
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and details of the devices illustrated, and in their operation, 
may be made by those skilled in the art without departing 
from the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or 
method steps which perform substantially the same function 
in Substantially the same way to achieve the same results are 
within the scope of the invention. Moreover, it should be 
recognized that structures and/or elements and/or method 
steps shown and/or described in connection with any dis 
closed form or embodiment of the invention may be incorpo 
rated in any other disclosed or described or suggested form or 
embodiment as a general matter of design choice. It is the 
intention, therefore, to be limited only as indicated by the 
Scope of the claims appended hereto. 
What is claimed is: 
1. A hydrodynamic clutch device comprising: 
a housing which can be brought into working connection 

with a drive; 
a hydrodynamic circuit formed by a pump wheel and a 

turbine wheel in said housing: 
a bridging clutch comprising a friction area in said hous 

ing: 
a torsional vibration damper comprising a drive side trans 

mission element, a takeoff side transmission element, 
and at least one energy storage group between said trans 
mission elements; 

a first flow route for a fluid medium extending from a first 
flow passage to said friction area; 

a second flow route for said fluid medium extending from 
said hydrodynamic circuit to a second flow passage; and 

a sealing arrangement separating said first flow route from 
said second flow route, 

wherein the torsional vibration damper comprises a trans 
mission element which can move relative to the drive 
side transmission element, the sealing arrangement 
being fixed to the transmission element which can move 
relative to the drive side transmission element and coop 
erating with the drive side transmission element to sepa 
rate the first flow route from the second flow route, and 

wherein the sealing arrangement comprises a radially outer 
area which is separated from the drive side transmission 
element by a sealing gap. 

2. The hydrodynamic clutch device of claim 1 wherein said 
bridging clutch comprises a plurality of first friction elements 
connected to said housing and fixed against rotation with 
respect to said housing, and a plurality of second friction 
elements connected to said drive side transmission element 
and fixed against rotation with respect to said drive side 
transmission element. 

3. The hydrodynamic clutch device of claim 2 further 
wherein said drive side transmission element of said torsional 
vibration damper is formed with teeth which engage said 
second friction elements to prevent rotation while permitting 
axial movement. 

4. The hydrodynamic clutch device of claim3 wherein said 
teeth alternate with radial depressions, each adjacent pair of 
said teeth being connected to each other by a depression. 

5. The hydrodynamic clutch device of claim 4 wherein 
each said tooth is formed with a flow passage which conducts 
fluid medium from said first flow route to said friction area. 

6. The hydrodynamic clutch device of claim3 wherein said 
teeth alternate with notches, each adjacent pair of said teeth 
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10 
being separated by a notch, said notches serving as flow 
passages which conduct fluid medium from said first flow 
route to said friction area. 

7. The hydrodynamic clutch device of claim 1 wherein said 
radially outer area approaches a radially oriented Surface of 
said drive side transmission element axially to form an axial 
Sealing gap. 

8. The hydrodynamic clutch device of claim 1 wherein said 
radially outer area approaches an axially oriented Surface of 
said drive side transmission element to form a radial sealing 
gap. 

9. The hydrodynamic clutch device of claim 1 further com 
prising a contact sealing element in said gap. 

10. The hydrodynamic clutch device of claim 1 wherein 
said first flow passage acts as a flow inlet for said fluid 
medium, and said second flow passage acts as a flow outlet for 
said fluid medium. 

11. The hydrodynamic clutch device of claim 10 wherein 
said first flow path is connected to said second flow path via 
said friction area, whereby said fluid medium flows from said 
inlet to said friction area to said hydrodynamic circuit to said 
outlet. 

12. The hydrodynamic clutch device of claim 1 where said 
drive side transmission element is formed with flow passages 
which conduct fluid medium from said first flow route to said 
friction area. 

13. The hydrodynamic clutch device of claim 12 wherein 
said bridging clutch comprises a plurality of friction elements 
having friction Surfaces in said friction area, said flow pas 
sages formed in said drive side transmission element direct 
ing said fluid medium toward the friction Surfaces. 

14. A hydrodynamic clutch device comprising: 
a housing which can be brought into working connection 

with a drive; 
a hydrodynamic circuit formed by a pump wheel and a 

turbine wheel in said housing: 
a bridging clutch comprising a friction area in said hous 

ing: 
a torsional vibration damper comprising a drive side trans 

mission element, a takeoff side transmission element, 
and at least one energy storage group between said trans 
mission elements; 

a first flow route for a fluid medium extending from a first 
flow passage to said friction area; 

a second flow route for said fluid medium extending from 
said hydrodynamic circuit to a second flow passage; and 

a sealing arrangement separating said first flow route from 
said second flow route, 

wherein the torsional vibration damper comprises an inter 
mediate transmission element which can move relative 
to the drive side transmission element, the sealing 
arrangement being fixed to the intermediate transmis 
sion element; and cooperating with the drive side trans 
mission element to separate the first flow route from the 
second flow route, and 

wherein the at least one energy storage group comprises a 
drive side energy storage group operatively connected to 
the drive side transmission element, and a takeoffside 
energy storage group operatively connected to the take 
off side transmission element, said intermediate trans 
mission element connecting said first and second energy 
Storage groups. 


